Differences in Gene Regulation by Dual Ligands of Nuclear Receptors Constitutive Androstane Receptor (CAR) and Pregnane X Receptor (PXR) in HepG2 Cells Stably Expressing CAR/PXR.
The constitutive androstane receptor (CAR) and pregnane X receptor (PXR) regulate various genes involved in xenobiotics and drug metabolism. In many cases, CAR/PXR share ligands termed dual ligands of CAR/PXR. It is difficult to investigate the effect of CAR/PXR dual ligands in cell lines because CAR and PXR expression is scarcely detected in cultured cell lines. Here, we established a tetracycline-inducible human CAR and stably human PXR-overexpressing HepG2 cell line (HepTR/hCAR/hPXR) to examine CAR/PXR dual ligands. In the present study, we investigated the regulation of CYP2B6, CYP2C9, CYP3A4, and UDP-glucuronosyl transferase, which are target genes of CAR/PXR, by dual ligands of CAR/PXR in two transfectants. Activation of CAR and PXR in cells treated with a high dose of CITCO [6-(4-chlorophenyl)-imidazo(2,1-b)thiazole-5-carbaldehyde] or cotreated with rifampicin and tetracycline resulted in synergistic enhancement of CYP3A4, but not CYP2B6, CYP2C9, or UGT1A1, mRNA expression in HepTR/hCAR/hPXR cells. In contrast, this synergistic effect was not observed in HepTR/hCAR cells. These observations were also demonstrated in human primary hepatocytes. Taken together, our results suggest that dual ligands of CAR/PXR show distinct gene regulation patterns by cross-talk between CAR and PXR. Furthermore, the two newly established cell lines are useful tools to investigate dual ligands of CAR/PXR.